Expression and production of recombinant human interleukin-2 in potato plants.
Interleukin-2 is a pharmacologically important cytokine secreted by T lymphocytes. Recombinant interleukin-2 has been produced and found to be useful for many medical applications. Mass production of recombinant interleukin-2 will be prerequisite for a wider application of this molecule. In this study we investigated the possibility of using potato tubers for the production of recombinant human interleukin-2 in large quantity. A binary vector carrying the human interleukin-2 gene under a potato tuber-specific promoter (patatin promoter) was constructed. Several potato transformants expressing the human interleukin-2 gene were generated by Agrobacterium-mediated transformation. Expression of the human interleukin-2 gene was confirmed by Northern blotting and the protein level was determined by Western blot analyses. A bioassay revealed that human interleukin-2 expressed in the potato tuber supported proliferation of interleukin-2-dependent cells, CTLL-2. We found that the recombinant protein in the 2-week-old microtuber has the highest activity (115 units per gram of microtuber) and estimated that an average yield for a potato (average 200 g per potato) was 23,000 units of rhIL-2 activity. The results suggest that the potato tuber is an excellent system for the mass production of biologically active human interleukin-2.